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In summary, to determine optimal numbers of samples for indicator
organisms, one needs to know:

1.   degree of risk involved to the consumer

2.   hazards involved

3.  processing steps before eating

4.   final use of food, i.e., cooking, storage, etc.

The cost-benefit consideration for indicator organisms follows the same
concern as listed in item VIII of this Appendix. Current information is
that 3-class plans can be used for indicator organisms.

Additional information also can be found in Chapter 6 of this report
and in Chapter 1 of ICMSF (1974).

V. The contractor will determine the usefulness of a zero tolerance for such
indicator organisms as E. coli and S. aureus; e.g., no E. coli in one gram.

For foods, E. coli is the best bacterial indicator of fecal contamination
of relatively recent origin. Thus, the presence of E. coli in a food indicates
the possibility that fecal contamination may have taken place and that
other microorganisms of fecal origin, including pathogens, may be present.
However, it does not imply that pathogens are present or, if present, the
level of contamination. On the other hand, the absence of E. coli does
not imply the absence of enteric pathogens. In many raw foods such as
milk, fresh meats, and poultry small numbers of E. coli can be expected
because of the close association of animals with fecally contaminated
environments during production and the likelihood of spread to carcasses
during slaughter-dressing operations. Because E. coli is relatively heat-
sensitive, the presence of E. coli in a heat-processed food, such as cooked
crabmeat, for example, indicates underprocessing and/or postprocessing
contamination through equipment, utensils, by persons handling the cooked
food, or from cross-contamination with raw foods. Occasionally a few of
these organisms will reach the product even under reasonably good man-
ufacturing practices. However, the criteria for heat-processed products
should be strict. This can be achieved by proper selection of n, c, m, and
M (see Chapter 6).

An evaluation of the usefulness of a zero tolerance for the indicator
organism E. coli, i.e., less than one E. coli in one gram of food, requires
an examination of the purpose of the microbiological limit and, most
important, a recognition of the limitations of the analytical procedure. A
microbiological limit of less than one E. coli per gram implies the use of
a MPN procedure. The current AOAC MPN procedure for E. coli (AOAC,
1980) is laborious and requires several days to complete. More important,
however, the limits in precision of the MPN procedure are often ignored